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Epidemiology and outcomes 
for level 1 and 2 traumas 
during the first wave of COVID19 
in a Canadian centre
S. Boutin 1*, J. Elder 1, N. Sothilingam 2, P. Davis 1 & T. Oyedokun 1

To determine if lockdown measures imposed during the first wave of the COVID19 pandemic affected 
trauma patterns, volumes, and outcomes in a western Canadian level 1 trauma center, we performed 
a retrospective cohort study assessing level 1 and 2 trauma patients presenting to our center during 
the initial COVID19 “lockdown” period (March 15–June 14, 2020) compared to a similar cohort of 
patients presenting during a “control” period 1 year prior (March 15–June 14, 2019). Overall, we saw 
a 7.8% reduction in trauma volumes during the lockdown period, and this was associated with a 
shorter average ED length of stay (6.2 ± 4.7 h vs. 9.7 ± 11.8 h, p = 0.003), reduced time to computed 
tomography (88.5 ± 68.2 min vs. 105.1 ± 65.5 min, p < 0.001), a reduction in intensive care unit 
admissions (11.0 ± 4.9% vs. 20.0 ± 15.5%, p = 0.001), and higher injury severity score (6.5 ± 7.6 vs. 
6.2 ± 9.5, p = 0.04). Our findings suggest that lockdown measures imposed during the first wave of the 
COVID19 pandemic had a significant impact on trauma patients.

With the rapid spread of COVID19 across the world, public health measures such as stay-at-home orders 
and physical distancing were imposed to reduce virus transmission and virus-related hospital  admissions1. 
Additionally, several hospitals adapted the layout of trauma bays to reduce the possibility of fomite contamination 
by viral particles, including placing all non-essential supplies outside the trauma  bay2. Many trauma centers 
have also deemed all trauma patients to be COVID19 positive until proven otherwise, requiring the donning of 
appropriate personal protective equipment (PPE) before contact with these  patients1,3–6. The healthcare effects of 
these public health measures have been variable; in some cities, traumas and admissions due to trauma decreased, 
effectively reducing strain on the healthcare system at the beginning of the  pandemic7–13. Furthermore, the 
pattern of trauma activations has shown a trend towards increased non-accidental penetrating trauma and a 
reduction in blunt trauma due to motor vehicle  collisions14–18. In hospitals, it appears the pandemic may have 
improved efficiency, with many centers reporting reduced lengths of stay and reduced times to surgery compared 
to pre-pandemic  times19,20.

Our experience suggests that most measures implemented to reduce the spread of COVID19 in the hospital 
setting, such as the use of appropriate PPE, require a trade-off between time to patient treatment and HCW 
protection. Specific measures to reduce the viral spread in our center included the creation of designated 
“intubation teams” responsible for airway management, endotracheal intubation, and arterial and central venous 
line placement. We also implemented the use of an intercom to facilitate communication between members of 
the team inside the trauma bay and those outside, separated by glass doors. Additionally, direct physical access 
to the radiologist reading room adjacent to the trauma bay was eliminated.

To our knowledge, there has been no published study from western Canada assessing how measures 
implemented to reduce the spread of COVID19 have affected trauma care, especially in a predominantly rural 
population. Saskatchewan has one of Canada’s lowest provincial population densities and a relatively high 
proportion of rural-based  citizens21, making our center unique in that we often see trauma patients who have been 
transported over long distances prior to assessment. This study aimed to determine if measures implemented to 
curtail the spread of COVID19 had any impact on the nature and outcome of levels one and two trauma patients 
presenting to our western Canadian urban level one trauma center. We hypothesized that during the COVID19 
pandemic, the rate of level one and two trauma activations would be less, but outcomes would remain unchanged.
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Study design and time period. After obtaining ethics approval from the University of Saskatchewan 
Biomedical Research Ethics Board and the Saskatchewan Health Authority Research Ethics Board (Bio REB-
2322), we identified a historical cohort of patients presenting to our level one trauma center (Royal University 
Hospital, Saskatoon SK) during the initial COVID19 “lockdown” period (March 15–June 14, 2020). For 
comparison, a similar cohort of patients presenting to our level 1 trauma centre during a “control” period one 
year prior was also identified (March 15–June 14, 2019).

Study setting. The Royal University Hospital is one of the two trauma centers in Saskatchewan and serves the 
city of Saskatoon, surrounding communities, and the rural and remote communities of northern Saskatchewan. 
Data was collected from the trauma database through our Digital Health Analytics unit and from electronic 
records obtained from Sunrise Clinical Manager (SCM) at the RUH health records department.

Patient population. Patients were included if they were triaged as a level 1 or 2 trauma as per our local trauma 
criteria (see Supplementary Fig. 1) during the study period. Charts were reviewed electronically using a piloted 
data collection form. Variables of interest included age, gender, comorbidities, mode of arrival, mechanism of 
injury (i.e. blunt or penetrating), blood alcohol level, time to computed tomography (CT, defined as arrival 
time to CT), time to electrocardiogram (EKG, defined as arrival time to EKG), emergency department (ED) 
boarding time (defined as arrival time to admission to an inpatient bed), the need for intubation and mechanical 
ventilation, and 30-day mortality. The Charlson Comorbidity Index (CCI) and injury severity score (ISS) were 
also calculated based on data obtained from a manual chart review.

Outcome measures. The primary outcome of interest was the number of level 1 and 2 trauma activations 
during the control and lockdown periods. Secondary outcomes of interest included time to CT, time to EKG, 
the proportion of hospital admissions, ICU admissions, hospital length of stay (LOS), and 30-day mortality. 
During trauma activations in our center, we use EKG as an adjunct in the workup of trauma patients to detect 
arrhythmias, signs of blunt cardiac injury, and potential underlying cause for the trauma. Our EKG technicians 
are paged with the activation of our trauma team, so we included time to EKG as a surrogate measure of efficiency.

All data collection, analysis, and storage were completed in compliance with the University of Saskatchewan 
Research Ethics Board guidelines. The need for direct consent for data collection from subjects was waived by 
the University of Saskatchewan Biomedical Research Ethics Board, as participants were not personally identified, 
had already been medically treated, and were not contacted in relation to this research. Additionally, participants’ 
medical care was not impacted by this research, their personal information will not be disclosed, and they will 
not be asked to recount their experience or trauma.

Data analysis. We used the T test and Wilcoxon non-parametric test to compare normally and non-normally 
distributed continuous variables, respectively, between groups (2019 vs. 2020). Categorical variables were 
compared using the Chi-square test and Fisher’s exact test as appropriate. All datasets generated during this 
study are available in Supplementary Material 2.

Results
During the lockdown period, we identified 224 trauma activations compared to 243 trauma activations presenting 
to our center during the control period. Of note, our ED volumes were significantly lower during the lockdown 
compared to the control period (12,045 vs. 16,319 visits, respectively). Taken together, this suggests an increase 
in the proportion of trauma activations presenting to our center (1.86 vs. 1.48% of ED visits).

The characteristics of trauma patients presenting to our center are shown in Table 1. Overall, there were no 
differences in patient age, gender, or comorbidities between the control and lock-down periods.

The characteristics of trauma activations during the control and lockdown periods are shown in Table 1. 
Overall, there was a slight increase in the overall ISS during the lockdown period (6.51 vs. 6.15: p = 0.04).

Outcomes of trauma activations during the control and lock-down period are highlighted in Table 3. Overall, 
time to CT was improved (88.5 vs. 105.1 min: p < 0.001), as was overall ED LOS (6.2 vs. 9.7 h; p = 0.003). Lastly, 
we noted a decrease in the proportion of patients admitted to ICU (11.0 vs. 20.0%; p = 0.001).

Table 1.  Patient characteristics of trauma activations during the control and lockdown period. SD standard 
deviation. *Pediatric age was considered any patient under 17 years old.

Patient factor Control period (N = 243) Lockdown period (N = 224) p value

Age (mean, SD) 36.2 (18.7) 34.7 (18.2) 0.43

Pediatric (N, %) 10.3 (25) 10.3 (23) 0.99

Male (N, %) 169 (69.5) 167 (74.5) 0.23

Charlson Comorbidity Score (mean, SD) 0.61 (1.21) 0.73 (1.58) 0.65
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Discussion
Interpretation of findings. The COVID19 pandemic has forced healthcare systems to re-evaluate their 
resource distribution and standards of practice. For example, many centers have adopted new trauma protocols 
in response to the COVID19 pandemic to protect healthcare workers from possible COVID19 transmission. 
In our center, screening criteria for patients presenting to the ED were introduced, donning of additional 
personal protective equipment (PPE) was required, and additional sanitation protocols were introduced  for 
all trauma patients. Patients unable to respond to screening questions, including many trauma patients, were 
automatically considered positive for COVID19. We hypothesized that introducing these new protocols would 
increase the time to investigative treatment and ED length of stay due to the increased time required to don 
PPE. However, our data suggest that resource allocation may have become more efficient during the pandemic, 
with patients experiencing shorter ED lengths of stay, reduced ICU admissions, and shorter time to CT imaging 
(Table 3). At the same time, the injury severity of level 1 and 2 trauma patients increased during the pandemic 
(Table 2), and the overall proportion of level 1 and 2 trauma patients also increased (from 1.49 to 1.86% of total 
ED visits). Hospital length of stay, demographics of presenting patients, number of patients intubated, time to 
X-ray/EKG, and 30-day mortality were not statistically different among analyzed groups (Table 1; Table 3).

The reduced ED length of stay and time to CT imaging is perhaps explained by an overall reduction in ED 
visits seen during the first wave of the pandemic (16,319 vs 12,045, respectively). This reduction has similarly 
been reported in other ED’s within North America and  Europe13,22. In addition, a reduction in departmental 
resource utilization (for example, decrease in ED CT usage for non-trauma-related patients) could have allowed 
trauma patients to take priority, reducing overall workup and disposition time from the ED. Additionally, our 
pre-alert trauma activation system potentially negated the impact of additional PPE requirements, with resources 
and staff mobilised prior to patient arrival. The reduction in ICU admissions may be explained by the possible 
prioritization of COVID19 patients by the ICU, the overall reduction in trauma numbers, and the reduction in 
ISS observed during the pandemic.

Comparison to previous studies. To the best of the authors’ knowledge, no studies have yet examined 
the impact of the pandemic on time to specific investigations (e.g. CT/EKG/X-ray) within the ED. However, 
multiple studies have demonstrated the impact of the COVID19 pandemic on patient presentations to the ED, 
acuity of presentations, and ED length of stay within North America. In concordance with the presented data, 
Baugh et al.22 demonstrated a decrease in ED patient visits throughout the pandemic in the United States (US), 
while the average acuity of patient presentations increased. Additionally, Besoff et al. (2021) found a reduction 
in the number of pediatric trauma activations after introducing the first stay-in-place orders in the US, but an 
increase in the severity of pediatric traumas. Furthermore, several US centers reported an overall reduction in 
hospital length of stay and time to surgery early in the  pandemic19,20. Also similar to our findings, Moyer et al. 
(2021) found a significant reduction in trauma admissions with no change in in-hospital mortality for trauma 
patients admitted before and during the first wave of the pandemic. Conversely, nationwide studies in the US 

Table 2.  Trauma characteristics of Trauma Activations during the control and lockdown period. Significant 
values are in bold. EtOH alcohol, SD standard deviation.

Trauma factor Control period (N = 243) Lockdown period (N = 224) p value

Level 1 trauma (N, %) 113 (47.3) 111 (49.6) 0.63

Penetrating trauma (N, %) 51 (21.1) 62 (27.7) 0.1

Injury severity score (mean, SD) 6.2 (9.5) 6.5 (7.6) 0.04

Suicide attempts (N, %) 12 (5.1) 18 (8.0) 0.2

ETOH intoxication (N, %) 47 (38.5) 43 (42.6) 0.53

Table 3.  Trauma Outcomes of trauma activations during the control and lockdown period. Significant values 
are in bold. EKG electrocardiogram, CT computed tomography, ICU intensive care unit, LOS length of stay, SD 
standard deviation.

Trauma outcome Control period (N = 243) Lockdown period (N = 224) p value

Time to X-ray (mins; mean, SD) 115.5 (154) 104.6 (121) 0.77

Time to EKG (mins; mean, SD) 85.8 (108) 64.4 (68.7) 0.09

Time to CT (mins; mean, SD) 105.1 (65.5) 88.5 (68.2)  < 0.001

intubated (N, %) 20 (8.2) 23 (10.3) 0.44

Admitted (N, %) 130 (53.5) 111 (49.6) 0.39

Admitted to ICU (N, %) 20 (15.5) 11 (4.9) 0.001

Average ED LOS (hours; mean, SD) 9.7 (11.8) 6.2 (4.7) 0.003

Average hospital LOS (days; mean, SD) 7.0 (33.3) 5.7 (19.3) 0.55

30-day mortality (N, %) 5 (2.1) 12 (5.4) 0.06
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demonstrate an increase in ED length of stay during the pandemic despite reduced overall ED volumes, but 
this data was not trauma-specific23,24. Interestingly, several US and European studies have shown an increase 
in non-accidental trauma, penetrating  trauma25, abusive head trauma, and pediatric abusive trauma during the 
pandemic, highlighting an area of future research for our  center14,26–28.

Strengths. This study included patients from a large catchment area with well-defined patient data, 
examining specifically level 1 and level 2 traumas. This permitted direct analysis of the pandemic’s impact on 
local resources when delivering care to trauma patients. A standardized method of data collection was used to 
eliminate data entry  variation29. Furthermore, comparing timeframes across the same period pre and during 
the pandemic eliminates seasonality bias in patient presentations. Finally, the detailed breakdown of services 
provides valuable information for subsequent analyses and future literature searches by other researchers.

Limitations. There are several limitations to our study. One such limitation is that this was a retrospective 
chart review. Additionally, we included patients who had been transferred within Saskatchewan, all treated 
within the same health network, city, and at a single center; therefore, our data may have been impacted by 
regional practices. Furthermore, our observed data set was obtained during the early stages of the COVID19 
pandemic within Saskatchewan. The observed impact of the pandemic is likely to fluctuate depending on the 
local COVID19 burden, which has increased substantially since the first wave of the pandemic. Future studies 
could evaluate the impact of the COVID19 pandemic on trauma care delivery during different phases of the 
pandemic to determine if the same findings would be noted when overall ED volumes increase.

Clinical and research implications. Our findings suggest the public health measures imposed to curb 
the spread of COVID19 have resulted in a reduction in level 1 and 2 traumas but an increase in trauma severity, 
underscoring the importance of community awareness and education programs aimed at reducing both blunt 
and penetrating traumas. Additionally, the reduction in ED length of stay, time to CT, and reduction in ICU 
admissions suggests that rapid assessment and workup of trauma patients may improve their short-term 
outcomes. Further research assessing the exact type of trauma seen during the pandemic in various subgroups, 
including pediatrics, could help guide resource allocation and call schedules to ensure patients have rapid access 
to specialist trauma surgeons. Additionally, investigating how access to resuscitation products such as blood, 
tranexamic acid, and other interventions during the initial trauma resuscitation period (e.g. the 1st hour after 
arrival in the ED) could provide further insight into the reduction in ICU admissions seen in our study despite 
an increase in injury severity. Our study serves as an initial step towards understanding how the pandemic has 
affected trauma activations and outcomes in a province with initially relatively low COVID19 cases. As the 
pandemic has evolved, our numbers have increased significantly, and future studies should identify how an 
increased overall ED volume has affected trauma activations and outcomes.

Conclusions
In this retrospective chart review, we observed that the COVID19 pandemic impacted resource utilization when 
providing trauma care within our local healthcare system, decreasing time to specific investigations, reducing 
ED length of stay, and reducing ICU admissions. As the pandemic evolves, its impact on local organizations 
will continue to change, particularly as responses shift from acute to chronic. Our findings suggest that new 
protocols introduced during the COVID19 pandemic may not have the anticipated effects on patient care, and 
emergency medicine organizations should be encouraged to continually assess the pandemic’s impact on their 
local resource utilization to help better adapt their local health system planning.

Data availability
Datasets generated during this study are available in the supplementary information.
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